esp@cenet document view 



Page 1 of 1 



MANUFACTURE OF SEMICONDUCTOR SUBSTRATE 



Patent number: 

Publication date 

Inventor: 

Applicant: 

Classification: 
- international: 



JP7302889 
1995-11-14 

SAKAGUCHI KIYOBUMI; YONEHARA TAKAO 
CANON KK 



H01L27/12; H01L21/02; H01L21/20; H01L21/762; 
H01L23/12; H01L23/15 

- european: 

Application number: JP1 9950045441 19950306 

Priority number(s): JP1 9940039389 19940310; JP1 9950045441 19950306 



Report a data error here 



Abstract of JP7302889 

PURPOSE:To remarkably lessen the defects 
in the single crystalline layer on an insulator by 1*> 
sticking a second substrate onto the 
nonporous single crystalline semiconductor 
layer made on the porous layer of a first 
substrate, and then, separating these two 
substrate at the porous layer, and then, fb) ®* 

removing the second substrate and the porous 
layer on the first substrate. 
CONSTITUTION:The surface layer of an Si 
single crystalline substrate 1 1 is made porous 
12, and a nonporous single crystalline Si layer 9* 
13 is made hereon. Next, another Si ^ 
supporting substrate 14 and the single 
crystalline Si layer 1 3 are stuck fast to each ®< 
other through an insulating layer 15 at high 
temperature, and then those are stuck 
together by anode junction, pressurization, or 
heat treatment, or these combination. Next, 
the boards are separated at the porous Si 
layer 12. Furthermore, the porous Si layer 12 
is removed selectively. That is, the single fdl 
crystallized Si layer 13 in film shape is left on 
the insulating substrate 15+14 by etching only 
the porous Si layer 12 by electroless wet 
chemical etching. Alternatively, with the single 
crystalline Si layer 13 as a polishing stopper, 
the porous Si layer 12 is removed by selective it) 
polishing. 
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1 

imxm 1 1 mMm*%t%% 1 ©s#©we£?l 

^Ete o t*j«;s n^a**wE#?i»B \z&» 
T#*rr*xa> 

iiaE#ff3nfcsg2©^±icE$nfc#?L»ff£i$£ 
-rsxg, RtfWE#«£nfc$iu©^£»jrr*£ 
?iHff£i$*Tsxg£^*c:t£ftt*tT5¥i*# 

[&#* 2 1 &nnmz#?zm i ©«#©ntrE£?i 
H»±t*^?iH#tea¥^s*^-r^xe, 

LTJl!;0£to-fr*xe> 

-c#«rr*xg. 

^E^*^nfc^ 2 ©S#JilcE3n;fc#?lSff 

rsxe, RixwE^«snfcmiois#s«*-r*# 

2«©f£Stm 

3n*SM*J« 1 VXttfcftg 2 tcE*©¥*#&«© 

2 lCE*©¥##g«©fe««f fc. 
[ff**5] IWB*#fl.K*ISft*«*«tt, S Iff 
T&*i!f#« 1 »«V>tt2 lcE«©¥##««©fe§tf; 
ft. 

[ft** 61 WE#*?LH*itea##ftfftt, 
¥*#ffT**»#9i l ft«ui*2 fcE«©¥ft#3t* 

[ft*ft 7 ] MCJB l ©ftfctt. S i *ff HT**« 
tl&ftjftft l *«t>tt 2 tcE«©¥*#£«©feS# 

[ft #5 8] lWE|g2©£fl:«, 
M#ff 1 **V>»2 fcE«©¥i*#S«©#Sm 
[M*ft9] IW3#3l«ff©»*ttXy^>^*fflH 

Tfc$ns»#m &*wi2icE*©¥*#s«©fe 
urn. 

[»*«10] t3E#?LHff©l$*tt. ME£?lSff 
*tte#^XftJSA¥*ftfl £X h >y A-t LT*JR 
« C WftT S C t IC «fc 0 A $ 11 4 1 h S V» fit 2 C 
E*©¥^S«©tf9l2f£. 

t»Mn] i»B#?i»fffcistt*fl«tt, 

*::£. (iiEffifcStt^(Sjfc?l^?Ssc:<i:, ftW'&to 



(2) f®W¥7-3 0 2 8 8 9 

2 

SLtoismtz <kt>Tfft>nsw*J5i i *a^«2 ce* 
[9*ai2] tteaftft& itE*^ft*ifM 

±. ffiJEfB 2 ©«*©3tflff±©5«k < t IcjBfi&T 
«M «ff 2 lcE«©¥*#&fc©fe»2ffc. 

t»*ai 3] gtrEJ6»fftt> sflUbK. «as i o 
i k. *as i. n, K©*^sa«n*ii*ai 2fc 

Eft©¥»#*«©feittfft. 
10 [ft** 14] MEttO^to-a-XgM:, Mttft. » 

be, attna. **^tt£n&©fc*£totf©«i»a»sfftf 
nfc^raic <fc off t>n<5»*JB i x« 2 ice«©¥*# 

S«©f^R*S. 

[■mmus] wE^TLKfftt. mmt&zm^Tm 

ft*n«ft*>9( 1 2 E*©###*K©fm£fc 
[11**16] MEMCftAB. HFJ8»*Tffton 

Sff**i 5fcE»©#*M*a&K©«*m 
[ft** 17] *W2£?lKfftC*tt*a-lira:, 

stff ji ttc«t offtonsm 

59 ** 1 * * 2 »cE«©¥»#S«©flMS#i!i:. 

[W**18] WE#?LHfffc*ttS^(ltt, tt#7L 

xmmmfrt>%mmmtzmx?z c tic* off ton* 

»*« 1 &<5Wi 2 {cE*©¥$#£«©ftK2fft. 
[ft*ftl 9] «(E^?LHff»c*^^(8tt. a^a 

Kff tcife*aiii-fc^a©0®x^;v^-ic«t off ton 

*ft** 1 *5 tttt 2 lCE»©¥*#£«©f13im 
[»$I2 0] ttE£?LXfflC*l*S#ltl*. *x/\ 

fll(S©K#?L«ff lc*fr*ftiRxy ?>^lc«fc 0 ff ton 

*«** l 2 tcE*©#»#:S«©fPfi*j*. 

^ t3S*«2l] ME£dfl*ff©#5l«tt, 10-8 0 

%©«HtCi6-2)IS*« 1 **v^±2 »cE«©¥«#«« 

©fPSI^j*. 
[«W©iMB*«itW] 
[0 00 1] 

aai±©»ff»ff] *itwtt. **#£«©fp«#fc 

±©mteft¥«*, *»**«±©¥isafl;^«##* 
©fp«*j*. s^icmtea^^Htcfp^sn**^ 

40 -Sfe©T*.5. 
[0 0 0 2] 

[«*©««] ies«_h©mieas 1 ¥«»■©»« 

tt. 5^'J3> ^> -f»al/-^- (SOI) ft#f 

tLTiK<»6n. a»©s i mmgabtimtznto 

9 S i S«Ttt«8LAfcV>ft*©«&A£SO I ftIB 

nrtfc. -r^to^. soi8*£#j;rr*c:tT. 

1. R*^«*t$Sfciism«i[fb*«ifig. 

2. **ifcit«»ttfcflinT^-5, 

50 3. #»£M;Wg#2 ni&afta*im 
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3 

[0 0 0 3] ±iBL£«k5fc5VVfA#tt±©£<©fiJ 

[00 0 4] Special Issue: "Sing 
le-crystal silicon on non 10 
— single — crystal insulator 
s";edited by G. W. Cullen, J 
ournal of Crystal Growth, 
volume 63, no3, pp4 29~59 0 (1 
9 8 3) . &tH&V7 7'(7&VL±.\Z. 

s i£cvD (.fc^&mm) ^xoxtr^+->-$ 
■a-Tj&fifcTasos (->>ja> *> W7<i7) ifi 

fcStl-CfcO, St>J&&L£SOI&ffiiLT-£©fi£ 
2»ttiR«>teUfc#. S iltTttiJ-^r-TTS^HO 

let DAMASKS!, 1r7r-f7S«*^ # 
©7;V$Xi-A©s lJI'MDigA. ^-LTM^O'bS 
«©?S«&i:*ffl«ft'\©attl;:<fcD. 

saya-a-ric s o i mm&miL <ts trnwumu 
[ooo5] i. si &%&&fczmmmm\z, iss 
tbTi»^isi^xtr^*->A'^fis-a-. sid ±^ 

S i*!8Jll£jWa. (£©$£fctt. SiOa i 

tcs imnim&thfco. ) 5o 

2. S i*&&S«*©fc©£«tt^£LTffifflU * 
©TftlCS i Oj (£©#&«> S i 

xiis iT»«6nftv>»ir>ttii, fct*i& i«3& % 

iifviiG a A s ^Wft^^ftgfc-tfcXh:**^ 
;^fi£LT-t®+lCfeD&$ttT<r>5. 

[0006] ua>w ft£*&*i&#Slg«. wre, m 

[0 0 0 7] Z\<D£5ft.Ztfrt>, &mx, ««IW3SS- 
fcSK. *fflffl->xAiWt;ST3£S i*xA±K. ft 

[0008] 

^WttLX, CVDltiD. ifi&, ASSISE S i£«# 

isjxtr^^->^;n«fis-ii-^ft. #aas 1 ^mmv 
x, f*jasicj;OBffl^i^xb:^^->-v;i'iSfi$-&s 



^BS¥7-3 0 2 8 8 9 

4 

-^©X^^-e-AfciRJltUTJSStU iSBSPIitS 

®tc<to*iies©^s \ Oi ±\zf&&-$nzi3m, *v 

(Zone Melting Recrystalli 

z a t ion) a*»s*vcv>-5. !in&^stc»^n 
fflftbfefeoa^vi. ittx.\t. cvDgttspasiBSft 

■rsictt, «ttRft#&Bi&D, H»J*S8nrt«© 

8fc£©ft«WttK:fflSa»»*. £©5^ Zone M 
eltlng Recrystalllzatl onS 

[0 0 0 9] ±f2 2©#£Tfc£S iS«£Xtf**-> 

^)v^<Dm^tLxm^tt.^mzisk^x\t. &©4 

[0010] 1. vMamifimmz&jj&xyryir-z 
tilts i *!8llS«lc8gftBI£f&f&U ^B6ftK±lr^ 

m&s imzs i&&tmcnm<mmvTc&. sis 

«©S®^£PeiC«fcoT, fV^tSiS i^±fcVffl 

1 ssws #irr*xg> hmshs is« 

**iij;owetT^(iit&s i is&mvfr&m-xn 

fc, fW»tt£^tt©j^5fflS!&<<&*. 
[0 0 11] 2. -tKty^X (SI MOX : S e p e 
ration by ion implanted o 
xygen) iffcSnsS i \Zfm<M * 

>ttAirJ;»3S IOj «*JIMOT*#8tn&D. Sl^ 

bz>. Lfrhu&z. sioj mzmtftrzTc&izfc 

K^t^lO'Mons/cm 1 «±t>aAT^ 

tm^-r. $.Tc. tfxA-axMMsv*. sic, *§a 

[0 0 12] 3. £?ISS i ©KftlC«t5)SI«^«llC 

<toso i ttjgs^-rs^j*. co^fttt, pais 1 
mileastgigsicNas 1 h>-r^->ttA. 

(-fV'fflS, J. Crystal Growth, vo 
1 6'3, 547 (1 9 8 3)) , feKtt, XW* 

«k0S lft<&i8tJ«t-5»cHF^SJc^©llSft^fca;D 
PSS iS«©**#?LSftbfc©%. iiSKftlCtr) 

Nis 1 s*ss«^«i-r^^-r*-5. 
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5 

CO 0 1 3] ±ffi©«i:'5^fie*CDSOI0^lfe* 
ttfcttMfc. iS¥, S i HU8fig«£. 3S*BHfcbfcSii© 
S 1 &&SXtt&3£»£fflV>T3ID£ 

•tt, soi«i&£)gf£Tsm&<&B£i§tfTi<>*. n 

T^t)^, RWS^O>t>©#3©S i¥ 

COO 14] 1. BFJtfc.fcStWSHfc 
2. atRx^>^fc«fc3»Rft; 
l©Wigrtt^-fc?SHgftt-i^«!:*tfflilT*S. 

£©J%-fctt*£ft|B!]g£fcoT^*. SSIC 

* x Ao^pgfbAtji«)«^©fflji«tt«-rtf o Tib 
co o 1 5] 2©x.>^>ytt^-^»iie^c^r 

• x^>^&©£ffl&atsv> 

* -5 v> tt^ d x e * * -> * JUSfi ViT n s 
&»SO I B©«gStt*<&^©|B)fi&at&S (C. H 
arendt, et. al. , J. Elect. Mat 
er. Vol. 2 0, 267 (1991), H. Bau 
mgart, et. al. , Extended Abs 
tract of ECS 1st Internat 
lonal Symposium of Wafer 
Bonding, pp-7 3 3 (1 9 9 1) , C. 
E. Hunt, Extended Abstract 
ofECS 1st International S 
ymposlum of Wafer Bondln 
g. pp-696 (1 99 1)) . 
CO 0 1 6] £e.KWD£fc>-fr£fflHfc¥*#£«W:. 

&r2ft©£x/\£&B£u -t©3 si 

±mfti)Wm • Xy^>^SK±0*MfcKBi*;£n»T 
•5. 

[0 0 17] U;fc#oT, ftSD-&t>-B:lC«tSSO I IC& 

CO 0 1 8] #7XfcftS$n*ftS«ft£«± 
ICBU HRfCtt. -£©il8JMfijfc©*l8U*tt^5, 
fc»KS 1 Jlte, Sfi©*Sfc«M4£EI*UT. 



(4) #BH¥7-30 28 8 9 

5 

CO 0 1 9] t^^T, 5tS)Stt»«tt. 3tS3t*^T 

js-rssAJci^-cfis-r**. *-lt, -fc>u— 

[0 0 2 0] L£tft>T, #&RS i*£*SSS IT 

io », ^©^R6©^niieft#iifiKD^tji^$n5**^tt 

[0 0 2 1] ±r^fc«fc5IC, ft^«J¥»^©x/W 
XffiJtCttft-&«l¥»^©S«*^S^^ tftt)!^ 
3. L*>U fc£4&#*#©*«tti««T. L^t>, ^ 

[0 0 2 2] S !S«±lCGaAs^©(b-&«| 

[0 0 2 3] ifc, ♦Sf©5X7^yb4«ftt5&«6 
*Ct*»tt*6nT^*«J, #?LHS 1 ©**£5ttt©ffi 

Lfc^©ssttx©*^tt. mmmzmz. 

[0 024] Z.o LlttLfr. *fg^©l8K#T*-5*JS 
RBc». ±&L&RS&fc*#, $fclcft&§¥ 5 - 2 1 3 
3 8^f8fcB*^nfc«r«&#»#ifc»©ilifi*tt* 

[0025] ^a^?afcpi*$nfc^j*n. ^©t^D 
s¥##«**x^^>^ic«t opn*f« n t &#t*t 

[0 0 2 6] Stt^tttt, ±&UfcMi*4Kfcl/#&tt 
[0 0 2 7] [5iiW©BW] ±»©»«{CH 

[0028] ttwomommt* smmzmnx. ^ 

ft^*¥3»*Stt»S8UT, ^©frffi^^KSttJi* 
SO T*18D*»). «»«j±fc^RS©*K^U»ISftJB 
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( 

7 

co o 2 9] ^^cDHirs'jcDswii, mm&. ota 

[o o 3 o] *&mo%.\zM<DEff3\t, soimmo* 
mmmmm&ztt&T s re c t> . isffifcsos^, si 
Mox©ft»jeDii-&#»#a*<!>fftt»ttftiBK"r* . 

[0 0 3 1] 

[0 0 3 2] EP%, *38«BO*«ft:S«OfP®^ftom 

i (ommt, znmmzm-zB i ©s^omsb^tls 
t£ftstrst>©T&s. 

[0 0 3 3] *fe^©^2©fig«tt, mitirra 

m 1 ©S#©i!tlB2#ftR®±tC#£?lR¥£il¥##Ji 

»»*-r*ia, «riB##?LS#tea^«^®s^2© 
&#t&m®zjtVT9tir)£t>itz>j:m> wesson*) 

»st*is, xiHWJ^itan^io^fcaMrr . 

©T&-5. 
[0034] 

n&JB 2 ©S#±©£?lRl*l$£1-s;: JS 

ft:*£?lRBT#«U £1©S#*«&T*£?IRB 
ft»*-r*i:tfcJ:D. *?L»8*»*UfcSBi©aW 

0, ¥3*#S#©£«tt©l«)±> fta* HBWEttMl 
<5. 

[0 0 3 5] *ffW=J:ntt. OfcSSSttS 

ican^s i «©*iiM*«v>ttfc^¥WMii3a 
JgfcHS^*.-??, £Ktt. fHWtt, 3Xh©i5 

t*HT*tt Ufc¥«M*£*©«s»MS***-r* - 1 

[0 0 3 6] Sfc. *55WtCin«, SO I 8«g©*& , 



) ftM¥7-302 88 9 

8 

(MMiBBSffai-fiBK'b. Kff&SOS*. SIM 

[0 0 3 7] *»«IC*V>T». £?LRJf £:frbT£& 
ft2^a±fc»«T*Jlt#»T#> #«&©-#©«# 

*«MH6«©fP«ir«ffl-r551t3JiT»*«. 

[0038] *5swir*5v^T«» m-<Dwm\-&xm.m 

> *s«fctf#£?lRlMefiJB*J§MiKU R¥i!6iiJl&fct*«fc 
9K2tt©M©Sff*tt96fcttfctt. KrtE»?LItJiTr 

-S C t K * 9 PPSK 2 fe©¥$ftg«£ft 

[0 0 3 9] *»M©*«M|:aHR©fftt#8c*3/U3> 

[0 0 4 0] £?IRS I ©ttttAHMEttp o r o s i t 
y \z «k 0 Hfc*#, /W* S iiD fc+flicpn 
£n&. fct&li, poros 1 ty^5 0 5KT?*nii 

flWtn9ftK»/t^^©¥^a:#^.T£iv>. -rfc*?^, u 

*t, *T*?LRS iJiaWMIlsns * 
fc, porosit yftiiJPS*ntf«fcDav>*T*?l 
RBSWTC**. 
[0 0 4 1] Si g«teHFfca9c£^fcHffitef£i!fcfc 
JzoTSHfLRflsSttSCfctfT**. £©£?lRSljl 
tt, *IMSl©tMK2. 3 3g/cm' fcJt^T, H 

f 5 o ~ 2 o Kfcgfcs-a-* £ tT*©*« 

SI. i~o. 6g/cm»©f8H»caflss-esj:t)0« 

£©*?LRJBIi, TE©a*CJ:0. NS!S i 

> jBictt»jj63n-*\ pais isK©*fc»*an*. - 
©*?irs ijB«. »»*?«««fc.i:3««fc«fcft 

tf. ¥*9«J 6 0 0 h n-A8*©8©?l>WM6 

an*. 

[0 0 4 2] #?LRS i tt> Uh I i r^lC<toTl 9 

5 6¥fc¥«(*:©«»w«©w^iaefc*^Tffcg,$n 

6 (A. Uh 1 I r, Bell Sys t. Tech. 
J., vol. 3 5, 333 (1 95 6)). 

[0 0 4 3] *&, •>*#5*ttBWl3fce*W-'5S 1 
©»*RJ6£ffi«U HFiSMtos I ©RgffiEJfcfcte 

> X?L#t&K-7fcQ. -^©Efctt. *©J:5T*at«ft 
UT^« (T. Vi-HS.* J. Electroche 
m. S o c. . vol. 1 2 7, 4 7 6 (1 9 8 
0) ) . 

[0044] S1+2HF+ (2-n) e* -»S i Fi 
+ 2H* +ne" 

S 1 F» +2HF-S 1 F< +Hj 
S 1 Fa +2HF— Hj S 1 Ft 

S 1 + 4HF+ (4 -A) e* -S1F* +4H + +A 
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S i F< +2HF— H 2 S i Fe 
[0 0 4 5] £(±0 IE?LO#fi-r*PSS 1 

mmznx^z *a. £». mm. *^ 

afi^£8ffiW3fc«ft. vol. 7 9. SSD79-9 
549 (197 9)). (K. Imai, Soi id- 
State Electronics, vol. 24, 
1 5 9 (1 9 8 1)). 

[0 0 4 6] L^U jBi»«NS!S 1 T*ntf#?lRte 
3 n 5 0 (R. P. Holmstrom 
and J. Y. Chi, Appl. Phys. Let 
t., vol. 42, 386 (1983)), PS. N 

[0 0 4 7] #?LRS i Jilcli. ftMTMRftlckS 
«£fc£ntf, ¥^6 0 0*>if* hD-Ag«©& 

©atfjeMfcsn-cfcD, ^©f&«w»as i tcit-<* 
ntiso, £aRB©±a^*ieas n^xtr**^ 

IrJl'JfcftSttSCi'bflJiiT!**. fc£U 1 0 00*0 
SklTCtt. ftffl5©?L©ffE?!ia<ig£D> li^Xy^^^ 

;M6«fctt. SH^xtr^^ufcs. /7Xvcv 

[0 0 4 8] *?LRBtt*©ejSH;:*ft©2l8# 
[0 0 4 9] [gJMMKfll] 01 (a) IC^-TJ:5 

tc. *r^i©s iuMgasfci l^fflsur, *©g 
maz£Knti:i2v. &nns 1 1 2±k#^?ir# 

£&S lffl (HI (b) ) . 

[0 0 5 0] HI (c) K*-r«fc5fc> t>3-* 
OS l$^S*14i:*lgftS 1 JB 1 3t£l&BtSl 5 

liJSM&lL **WiEnS©»#£*>-tifc«fcDft&D£-fr 

^nicto. s i^s«i4t¥<easi 3t 

«fft«Bl 5*^-LT3iafcil6-&r<5. t&Rll 5tt# 
feSSll±. S i%8mii4±<D>J>t£<t*>-Jj\z 
MfctZ, fc*vmi»tt©ira£tt2*3#RfcT&!i 

[0 0 5 1] ^1C. £?LRS i»l 2T£«£#Arf* 



(6) #W¥7-302889 

10 

(HI (d) ) . S ij£fc£8HS8tt> £?IHS 1 1 2/ 
*feSS 1 SI 3/tmmi 5/S 13£*SS«1 4©<fc 

[0 0 5 2] 3 SIC, *?LHS i 1 2 ZmtRmz®£~? 
S. S#©S 1 <DJiy^>ifm. fcSWi^TLRS i© 
S«xy^>^ttT*S»SI. **WijfeBIK:r;Un- 

7 r- F#»K7JP3-JM5j;rfift»fc#**©4>fc< 
*fflV>T> #31RS 1 1 2©**i^«SPffiiCfli^Xy5 1 

>£fuc«H*»«i 5 + 1 4 ±fc*asMk balsas 

1 m 1 3 *»ff**»riEr*. ±EPMLfc«k'5k:, 0 
?LRS l©B$^SBffflS(fc«t»5a*©S l<DXy?>if 

[0 0 5 3] fc«fr>t*. ¥fft*S 1»1 3£0figXF»/ 
^-tLT^LSS 1 1 2 £SiRWir?|ifc*-r£. 
[0 0 5 4] HI (e) ICfct, *KK-C#en^*«* 

a? MA^sn*. i&ttfts« 15 + 1 4±iciiM6as i 
[0055] $si©s uMg&geti 114, m&nx 

[0 0 5 6] #5g9!lCi5V>T. #ERS 1ST2 0©S 

*5Af5m &&D£t>1*£S#©^ffil£Wfc#|6l 
fc*£ft!*..sm £?L»fcjB#fe|gSi£;tinA*#ife$ 

[0 0 5 7] *58Wtc*ViT, 4r*k:aL^?LRS 1 
«©#a« (porosity)lt HRMKttl 0~ 

8 0X©«H*C*0. «t0»*L<tt> 2 0~6 0X© 

40 [0 0 5 8] [^«ffi»«2] H2 (a) 

tc *r^i©s i#«ea»«2 l&fflffi/r, •?•©« 

BSS*?lRft2 2 U *?LRS 1 2 2±IC#^?LR* 
Mas iB2 3£J&«TS (02 (b) ) . 
[0 0 5 9] #CC. H2 (c) !C^-r«k5lC. 53H># 

7X»c^sn-5^satt3t^s«2 4 t#nas i m 

2 3 t*t6»B 2 5 *^LT^fiT«3»3ii-^ 

fi 2 4 £¥«a« 2 3 tttJ&gS 2 5 ^frL-T&BtCft 

50 ^-rs. tmm 2 5 amisas 1 jb±. ^aatt^KrS 
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(7) 

11 

« 2 4 to'prs. < t fc-^cwr s - &zwxm& 
©»«£tt3#. 3 tst«*arw 0 ^t>#5„ 

[0 0 6 0] #?L»S 1§23 -Cg«£#§!|-f S 

(02 (d) ) . 3£S&tt£#S«fl3tt> #?lf?S i 2 
2 S1S23 /IfiS® 2 5 /ft3ffltt£#S« 

2 4©.i:5fc#KS£fc-&. 

coo6 n s&k, #ass 1 2 2 &sj?wtci»A-r 

5. S#©S i <DXy7>ifm* &£V>«#?IRS 1 © 
SfflViT, #?LHS i 2 2©*£&«ft?ffl5£fl;¥Xy5 :: 

>^tT^Sjatt«aittts«2 5 + 2 4±fc*wisufc 

*»as i 12 3*S#S*^-rS. ±B»SRL&J: 
#?LSS i ©$*fc«B«i;:.J:Djim©s i ox 

[0 0 6 2] JtMSSS 112 3£#f«Xhy # 

/1-tUT^?LSS i 2 2 £&8<JW«TRfc3rr£. 

[0 0 6 3] 02 (e) \Z\t. X&WCmznZ^mft 
gfe&t^Sn*. ^Siitti!Si@tttS#:2 5 + 2 4±(C* 

*sss i 12 3*t5pjei c , b^t>^-c»^k$nT. 

[0 0 6 4] f&itfrtEl2 5«fc<Tfc&V>. 

[oo65)«i©si wismmk2 1 «. 

i 3M8SS«2 1 1 LTg#T2*. 

[0 0 6 6] GfcftttttflS] 03 (a) lr*f«t5 

ft, iosi #*gns«3 1 sffl«tT> from 
mm&£nnfc3 2 u ^?lss i 3 2±k##*uwi 
iie®fls^¥»#®3 3^^-r^ (03 (b) ) . 

[0 0 6 7] Jfcfc, 0 3 (c) fcjRfiSfc, t>5-* 
OS i £J$g«3 4 t*USft6l!fl#l 3 3 fcfclft 

oftso^fc-a-s. uni^o, s i£j#g«34i*fei 

SS3 3 &«IUMI3 5^bT3fiSlCJ6-&-r^. ttft 
13 5 BJM»«ft6tt¥94M±. S i £tf S« 3 4 ± 
©'>fc<t*>-#fc:^/iST*K »-5^tt»«tt©»«* 

[0 0 6 8] Jfcfc. £?IRS 1 ©3 2-CS«£»SiJ-TS 
(03 (d) ) . S 1 #?LRS i 3 2/ 

IMS &fi:£fc¥##l 3 3 /»M 3 5 / S i 

3 4©«fc5ft«jgifc-5. 

[0 0 6 9] S £?IRS i 3 2 fcgKWKISfcfe-r 50 



#H¥7-3 0 2 8 8 9 
?>^tTl6iSttS«3 5 + 3 4±fc?Slg«tLfcJiM&a 

[0070] #msMz&**m»m3 3*:& 

[0 0 7 1] 03 (e) *^WT#Sn*¥««: 
afi*%3n5, ttfttt£«3 5 + 3 4±\zmt$M,{t& 

tt*wfM3'3#¥afc. vfrhtz-izmmitztiT. 
»m nfctfFjtffft* t v» 5 a*> *>%x wmz&m 

[0 0 7 2] ft^tt^WffXfi^l/TffiV^V^ICtilB 
£13 5ttfc<*CbftV>. 

[o 0 7 3] £ 1 cds i *jg&g«3 1 a, nsznn 

[0 0 7 4] 04 (a) (r*-r<k5 

fc, STOICS l¥*@&£«4 1SMIT, *©g 

mmz&iimfc* 2 u #?lrs i 4 2±k#*?lr* 

l»afl:^WMM*:Ji4 3e»jjrt-* (04 (b) ) . 
[0 0 7 5] 04 (c) C*-T<fc 5 \Z. E^J? 

##*«4 3 tS^igtS4 5 fc^UTlHi-CWra'ttfc 

ft. mmmfi> mm* to&wtmsm, $>zwtz.np> 

tt3t»S«4 4 t¥feS!4 3 t\*®m®4 5ZftVT 

[0 0 7 6] ^IC, ^?LRS i 14 3Tg«£#8!lT£ 
(04 (d) ) . ?tmm&3ift&tii.Mtt. #?LRS 14 

2/¥iss<b^«i*J»^»4 3/tt»H4 5/ym®& 

3^fS«4 4©i'5^«igt?a:5„ 
[0 0 7 7] Sfefc, #?LSS i 4 2 

Xyf^jt*fflt>T, £?LStS i 4 2®*SftfI"> 
^>^UT»&ftSS4 5 + 4 4±fc»gMbUfc»»ft 

ft#«rt»«»ji4 3 ^sfiF^^^rrs. 

[0 0 7 8] i&SUtt, J|l|tM:««¥«#Jl4 3*W 
[0 0 7 9] 04 (e) (Cli. **WT#6n**«# 

ss#wsns. )tsiattiteiRttiiS4 5 + 44 ±c# 
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(8) 

13 

nztutvmfrmmt. mL#m$nftn?m?ft9it 

[0 0 8 0] !6lBrfrtEB4 5ttft<T*>&V>. 

[o o 8 1] m®s i *ies*«4 1 «. se^an 

CO 0 8 2] [£«J8«to5] 0 5 (a) IC^f«fc-5 
fc, STfglOS UIM8ilS«5 l£ffl«LT. *©P« 
ffi©a«E££ERfc5 2, 5 3U WB5©#?IRS i ifl 
5 2, 5 3±»C#^?lS*ISft**#«5 4, 5 5£JB 
(05 (b) ) . 

CO 0 8 3] 5*CC, 05 (c) \ZmT£5\Z, 2«C©£ 
8£«5 6, 5 7 £m%§,*mftm5 4, 5 5L**n 

*n&mm 58.59 ^vx^mx^^ft^ m 

6. 5 7<h¥*g&®5 4, 5 5£«*&»S5 8, 5 9* 

ftvx&mzts-s-rz. tmms 8, 5 9 amass** 

ft:0 5 4, 55±, £8S«56, 6 7 ±©4>& < ,h *> 20 
-^ICMtS. »5V^tti(&»ffi©»«&tt5*5ttfi 

CO 0 8 4] Jfcfc. ffi^ftffS 1»5 2. 5 3TS«£ 
HiJ-Wr^ (0 5 (d) ) . 2 #©$#£««. £?LH 

s i /vmmmm/imm/iimmtii (52/54 

/5 8/5 6. *«fctf 5 3/5 5/5 9/5 7) ©±5 

CO 0 8 5] 3e,tC. m&MUS 1 5 2. 5 3 

£?l*S 15 2.5 3©*£&&«fcfl;^ 
Xy^>ybT3tJ$SS5 8/5 6i5.fctf5 9/5 7± 5(7 
tC»Rfc L1t*&§,*m#m 5 4,5 5 ss^s-a-^ 

[0 0 8 6] fc*W±, #ISa**«:H5 4, 5 5£0f 
«X Ky^-ttT^TLSS 1 5 2. 5 3 £g#?, WJt 

CO 0 8 7] 05 (e) fctt, *58WT#&n5¥*# 

wmz2#mm\mmt<nz. cvvxnznftvmtt 

CO 0 8 8] *6fitefr«l5 8, 5 9ri£<Tfc&V>. 
[0 0 8 9] £#S«56. 5 7liH-Tft<T%ft 

co o 9 o] m i os i nueasss 1 tt. ss#?ls 

CO 0 9 1] 

raaswi so 



0 2 8 8 9 

14 

(.mm&l) 6 2 5iim©P*£ftofctt|gffiO. 0 1 
Q • cmOPS0 6'f>fSO«l© (10 0) 

CO 0 9 2] »ffi^*fr^T©tfcOT?*ofc. 

[0 0 9 3] ««£«£: 5 (mA • cm 2 ) 
nmit^mm : HF : H 2 O : Ci H. OH= 1:1: 
1 

BtlBJ : 1 2 (#) 

^7LS?S !©#*: 1 0 ((ira) 

Poroslty:15 (%) 

£©£«£&*»H£+4 0 0t;Tll$lfflBlfcb;fc. 21 

ft. £H*S 1±(CCVD (Cheml c a 1 Vapo 
r Deposition) SCkOfMflS i*U 

£. 

[0 0 9 4] 7-X#X : S 1 H 2 Ch /Hj 
^X«Sa:0. 5/18 0 1/mln 
#XJEE# : 8 0 T o r r 
fig: 9 5 0*0 

J&JSasS : 0 . 3 um/m 1 n 

dcDXbr^^->v;WS l)BSBSfc^Btfl:fc«fcD 
10 0 nm©S 1 OiHSrJgjsSbfc. 
[0 0 9 5] DISIO: H^ffii»JlCfflSbfc5 0 0n 
m©S IO, BfcJIMfcLfcS i»fc©3cBa<!:£*la£fc> 

■a-, 9 o ot:-2i^w©ssM!.a£u u 

[0 0 9 6] MO£fc-&fc£xA©ffifc*tLTfig#|ai 

mzm*iifo\z&9}iti,ibzfem\z&v?t'& 

[0 0 9 7] ■£•©&, #?LRS l»&4 9S6»»t3 0 
%*»{!;***£©«£« (1:5) T$f#Lfcat5j§ 

jRiy^i'Ufc. *«sss iiii5'f>y3nfici!i 

[0 0 9 8] ##?L»S l %%6k<DRxy?>tfm\zM 
[0 0 9 9] Tfcfc)*;, S 1 iMiC 1 u m©J**£ 

j^o^mieas i jg*t^fi£-c#fe. *?lss i ©a#?x 
ft. 

[oioo] mmn?m&»iz£z>wmmgi<D%& s 
imizitmftttttt&xmtmAsnT&tt mttm 
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[oioi] ffax&¥*#B&3rr«so 

[0102] mnW2) 5 2 5/imO)l*$^ftlt 
ffiffiO. OlQ'cmOPl©4-1'>? : g0Sl© (1 

0 0) HL«SJ1S HF^^fc^^TISffi^ 

[0103] ftmittf&mmTot&Qv&^it. 

[0 10 4] WS&Bl : 7 (mA - cm-') 
HffifctfaSfc : HF : H 2 O : C: H 5 OH= 1:1: 
1 

nm 1 2 

£?LltS 1©##: 1 0 (iim) 
Porosity:15 (X) 

©BSfl;lr«fcD£?LSS i ©?L©rtStt&l!tfbl8&T8fc>tx 
MSSi±l:MBE (Molecular Be 
am Ep 1 t axy) &K£DJ|ittftS i£0. 5ft 

£. 

[0105] fi« : 700*0 
EEA: lxlO 'Tor r 
^Siia : 0. 1 nm/s e c 
i&ffi: 9 50*C 

0. 3 Mm/ml n 

1 0 0 nm©S 1 OzM&B&LLIto 

[o i o 6] es 1 02 m&mtmzmvitmmm 

^©^EtSfifc^fc-fr, 4 0 o-c- 

[0107] tev&fritrzVx/wwizttVTmmjifa 

fflV>T&^U K^W-h4K^P—h*HSS^lT^ 
S 1 S£«&Ufc. 

[0 10 8] *©&, £ttS?S lg£Ay7 7-FjfcK 

t3 o%m&it7)<.m*t<Dm$m d : 5) T8i#Lfc 
ft. 

[0109] #&nns i&t!i&<Dmxy?>>/ffizM 



(9) #l»¥7-3 0 2 8 8 9 

16 

[0 110] -Tfct>^ S«5^S«±IC0. 5 Mm© 

[0111] SiStt^m^iCct^i^assio^v s 
im\z\tmiztLte&m\tmA2tiT&t>ir. 
10 n,m<m82tiT^zz\ti>mm2nii. 

[0112] mmmi tmmz lt, ±«E©xigsiiD 
®-r z\ t \z «t d fo&mtt*mftm sw-r s s o 1 ssts 

[0 113] (HJ601J3) 6 2 5Mm©J?#£#o&Jt 
StaO. 0 1O- cmOPSfeSHaNSoe-f^fg 
©$gl© (10 0) %L%§kS 1S«£. HFfigac^lC* 

[0114] w>mftj8,&mmTo tto^ot. 

[0115]fWS:7 (raA'cm" ! ) 
a? Rgffifcji&igi£ : HF : H2 O : C* H 6 OH= 1:1: 
1 

mm : 1 2 (#) 

^7LKS I©**: 1 0 (wm) 

Poros 1 ty : 15 W 

z<D&mwtmnmn.*4 oowmmBUtviz. z. 

©SMfclCJ; 0#?LS!S i ©?L©rtettSSftB6^TSt>n 
fc. #?LKS l±tMOCVD (Me t a 1 Or g an 
1c Chemical Vapor Deposit 
i on) DltMSJIGa As SltfmX 

30 )Vtft&V1t. j&g&ttttfin^aO-CJ&S. 

[0116] V-X#X : TMG/A s Hs /Hz 
tfXEA : 8 OTo r r 
fig : 7 0 0*0 

SGaAsS^®t»J{CfflSUfc'B2©S lStg©^iB 

t£2fc£fru\ 9ooo-iPfw©& 

*&1!£U &r)'&t>M**$Z.l3.-Dlt. d©^l?fcJ;D 
[0 117] flS0-&fcii-fe'J'x/M^JS«2 

[0 118] -£©&, £?LHS ijg£rt&©ltfl:l8l£jfe 
«"e»*b&*. *?USS 1 £x^>v>7S>+bra 
*f3-;H-* (1 7ml : 3g : 8ml©lt$) 1 1 
0tTIyf>^Uc. ¥HeaGaAsttXy^>^$ 
tl-flraO, WSSGaAsSlyf-Xby-/©^ 

[0 119] #jfeaGaAs©ig[Xy5 1 >^ac»C^-rS 
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(10) 

17 

CO 1 2 0] -tttt>*>. S i g«±IC 1 um©J9*£J$ 
o fcJUftf AG a A s 1t. mW. S i ©BS? 

X 5 /f>^l: < t-5Tt.*teaG a A s IfclM^^ftli 

[0 12 1] Sa«^H««tJ:Sltf®«£0*&*. G 

[0122] %mm2tmmzvT. ±»©xes»o 

ilU KARftGaAsj|&ELfcttft©¥*tt£ti^ 

10 

[0123] %nwsL}ii,TWiimmv>s ihsse 

it. 

[0124] (£J6W4) 6 2 5Mm©J?*£#ofclt 
fiSiO. 0 1 Q • cm©PI@»*WiNS©5'f 
©BIO (1 0 0) UMtAS HF8Sc4>»C:& 

[0125] ia«^b^miKTot^0T*o&. 

[0 12 6] 1 0 (mA • cm 1 ) 

»«fc)£J88c : HF : H* O : Cj H. OH= 1:1: # 
1 

NrW : 2 4 <#) 

£?IRS !©##: 2 0 (ym) 

Porosl ty: 17 (%) 

£©&fc£6**#fflli+4 0 0trr2B#m6«tL;fc. ' 

©K^tc .tomans i o?iortStti»Kft«Tafcn 

&. MlSiitMBE (Molecular Be 
am Ep 1 t axy) £>JWg&A 1 G a A s £ 

0. S/imXt^^i/tMSl/L 
[0127] ttAlGaAs m&M t3«HCffl*bfc®l» 30 

0 01C-2mflB]©3f&«ia*t» ft&D-Sfc-B-fcfcilfco 
[0 12 8] te0^to*fc^xASyfi^2t|S|«fcUT 

[0 1 2 91 £?IRS 1 £»»««TXyf> 

*»SA lGaAs»Xy5 1 >^Sn-fC3S 
0. l^AA 1 GaAs ^X^ -Xh ;/:/©#**£ b 

[0 13 0] JHIsAA lGaAsCRx^filcM 

[0 13 1] Tfc:b%, tf^XSSilCO. 5(tm©S 

**»ofcmisftA i g a a s m& 

S lOSSJXy^^CioTfc^ieSAlGaAsS 

[0 13 2] 3&«?BttttK.k£ffiiiS*(Z>£*. A 

1 G a A s BfcBJr&&ISa*l8«*A3nTi5 SI*. 50 



#BB¥7-3 0 2 8 8 9 

[0133] (^W5) 6 2 5tfm©flt#£#o&Jfc 
ffiffiO. 0 ID • cm©PS*5VittN^©PiSWe© 
6-f >^«©J|1© (1 0 0) #i|gSS 1*«£, HF 

[0 13 4] »«fc^#W^T©£*5 0Ta>ofc. 
[0 13 5] : 5 (mA • cm ') 

amit&mi -.hf .m o-.ci h 6 oh= i : i : 
1 

ISffl : 1 2 x 2 (#) 

^?L«S 1©J?*:&1 0 (»m) 

Poroslty:15 (%) 

cesttftftssnfttM o owmmwutvu. z. 

©S*fcK:«fc0£?lRS 1 ©?L©rtSttfS&Sfcll*T«fcn 
fc. W®KUgJ*L;fc#?lRS I±l:CVD (Cheml 
cal Vapor Deposition) j£t£.fc t) 

SMeas i s-wem Mmxt:**->*jH£gL&. 

[0 13 6] V— :SlHi C li /H» 

0.5/18 0 1/min 
1i7,m.fi: 8 0 To r r 
fiffi : 9 5 0*C 

J5fcB30lE : 0 . 3 (im/m 1 n 

3 ^©xtf^+v^;us i»3cfflfc&&ftKj;9 

1 0 0 nmOS 1 Oim&Bf$.\s1t. 

[0137] ses id m&mtm\zmis.Lits o o n 

m©S 1 Oj B£Jgfi!cLfc2ft©S I2«©3tffi££-?- 

♦ufnafe^fo*. s?Ms-a-fc«> 6 0 0*0-2^111]© 
[oi3 8] nmmi<D^mzm»T9kK>Gt>itit>7x. 

n, #?irs ijmtHbfc. 

[0 13 9] *■©&. £>?LRS 1H£4 9%%&t3 0 

xaaifoR***©®^* d : 5) T*#tfc#58 

iRX S /5 1 >^-r-5. *<SSS 1 ttXy^^StrffcS 

rs 1 wjmrx^ >^n, ss£rKp*3csn&. 

[0 14 0] ##?IRS 1 ¥<Sfi©«X»;?>^acfc» 
•T*Xy^>^a«tt, «*Tfi<. #ftRJ§©Xy?- 
>yj£«£©aiRJttt+©ESm±fcfcgU tfc#?LR 
JBlcfcttSXy^^a (*-t-*>^*r-D-A8£) 

[0 14 1] "Tttt)^, S 1 WUtm±.\Z 1 um©JP*£ 

j#ofc¥igss \ mns 

l©a^X*/5 1 >^C«toT'b*»fiS IJBlCttM^ft 
[0 14 2] 3W?W«Mlcj:Sffff«R<!>ttX. S 
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[0143] (HJS096) 62 5/tm©J?*£8ofcifc 
JgtftO. 0 1Q- cm0PSib5W3;Niffl5'f>? 1 g 
©|gl© (10 0) JJiSSSS igfcfc, HFiSWIC* 

co 1 44] ®m{£f^mmr<»ti$r)r&-oiz, 

[0 14 5] &m&Bt:7 (mA'cra ! ) 
filffiftl^SS : HF : H* O : C» H s OH= 1:1: 
1 

mm : 4 (#> 

£?U?S 1©JH*: 3 (/iin) 
Poros i ty: 15 (30 
3 Sic 

«flft?Bg: 3 0 (mA- cm"*) 

mmitf&mm : hf : H 2 o : c 2 H 5 OH= i : 3 : 

2 

mm : 3 (#) 

£?t??S i©)?*: 1 0 (urn) 
Porosity: 45 (%) 

^cDS«^*#ffla+4 0 ot-ei«Lfc. c: 

©g&jfc£J;0#?UIS i ©?L©f*3gte&l£fl:l8lT8:bn 
fc. #31® S i±ICCVDj*CJ;0¥^giS 1£0. 3 

[0 14 6] 7-X#X: S1H4 
: H 2 

MSI: 850*0 
jEE^j : lxlO-'Torr 
fi!bfkMf8.:3. 3nm/sec 
S&fc, £©xe**^*^S lSS®.;:&lgfl;K<fcr) 
1 0 0 nm©S 1 0 2 JI«:^j£Lfc. 
[0 14 7] SS i C> 2 mmmt9l\zmMLK.5 0 On 
m©S i 0 2 l^^UfcS iSS©g®t^afe-&t3 

-a:, stts-a-m 7 0 ox;- 2mm<Dtmmzu & 

[0 14 8] ^Jg^l©^4ffl^T. wo^fr-a-fcC/ 
[0 14 9] ■?■©&, #E®S iJlfcHF/HNOs / 

ch s cooH^wxy^^^atTSjex^^^^-r 
•5. #?l©s i«x5/^>^n, ^jc^ssnfc 

[0 15 0] ##HftS i#«SSi©KXy5 1 >^C^ 

SXy^^^fitt^ffli^ST^^aii^^TftS. 
[0 15 1] -tfS.t)*>. S lKftH9±»Cl wra©#*£ 
ftofcltMBjlS I m#1&tfi.Tg1t. #?LStS 1©S#?X 



(11) #W¥7-3 0 2 88 9 

tz. 

[0152] mm^mmL\z&z>mmmk<oi&^ s 
\m\z\mrctim&xmmxist\x%p>ir. mutts 
&mmmznx^z,z\ttMmzniz. mmmitm 
«tcLT±^©ie?£»ojgb. &8,nfc*m#mzG 

[0 15 3] (^JS097) 6 2 5Mm©»*&^ofcJt 
ffiSlO. 0 1 Q • cm<DFm&ZW*NM<D6'(> : ?% 
10 ©S&l© (10 0) ^SSi»«S, HF*g&*lC*5 
^XVkmfcfctft-otz, 

[0154] mmfcmiwym-fwt&ri-z&^it. 

[0 1 5 5] mW&& : 5 (mA • cm- 2 ) 
mmitmWi iHF:^ O : C 2 H 5 OH= 1:1: 
1 

mm : 1 2 <ao 

#7L«S 1 ©## : 1 0 ((tm) 
Porosity:15 (%) 
£©a«£gg^#B&*4 0 01CTll$raBSfcl/£. £ 

a? ©s^bt<ko#?L^s i <Dn<D?immmmxmt>n 

ft. £>Hns IJilCCVD (Chemi c a 1 Vapo 
r Depos i't 1 on) tt£J:9JMMS.i*l» 

mxz?*~>ir)if$.&vrz. dc.&&mmT<Dmr>x$> 

[0 15 6] V-X#7. : S i H 2 C 1 2 /H 2 
#X«E«: 0. 5/1 8 0 l/mi n 
#XJE# : 8 0 T o r r 
Sflf : 9 5 01C 

fStfk&Bl : 0 . 3 nm/m i ri 
,30 ^©xt^+^+^s igSSSi^KiblcJ:0 

10 0 nm©S 1 OtfB&Mf&Vft. 

[0157] Rsio. m&mtmzmMvtz5 o on 

m©S 1 0 2 mZ&f&bttS ig«0«Bi£Sfc£fc> 

•a-, 9 o ox;-2mm<D®$mzv, as 

[o 1 5 8] mmmi<o^m^m^Xs tevsttufto 

x/\©H»Cjfc*L/T*jS^ipJlr+^§l-35iO*smfc 

sis i imtahft. 

40 [0 1 5 9] -£©&. #5lftS iP^igffiS J £Xh 

[0 16 0] f S IKftBSUKl ftm©JP*£ 

ft^fc9M6IIS i BtfJ&fire£fc. #5l»S 1 ©31RX 

Tz. 

[0161] m®m?mmt\z£zmm®&<?>%i%> s 

l«£ttlgr£&ll8iS*&tt$ASnT:fe&1\ JMffciNi 

so mzLxtmoxn&m&u &&ntz*m#-m*G 
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[0162] 6 2 5 um<Dm%-&&itcit 

t&SiO. 0 1 Q • cm<DPm&ZW*nm<D6-1 
©|gl© (10 0) WiASiS^, HF»J0c<Pfc:fe 

[0 16 3] mm{tf^mmT<Dti$QT&?it. 

[0 16 4] m,m&m: 5 (mA- cm 1 ) 

mmfc&mm :hf:h 2 o c 2 h 6 OH= 1 : l : 
1 

mm : 1 2 (#) io 

#?L»S iOJI*: 1 0 (Mm) 
P o r o s i t y : 1 5 (%) 
^©*S*SS*#i8^*4 0 0t:T?lNfWKftL^. Z\ 
©B6(fcC«fc 0*?LSS i ©?L©ftafcifJ*S£fl;IB|-C«fctt 
£. #aHS lifcCVD (Chemi c a 1 Vapo 
r Depos 1 t 1 on) tttr«fct»m*SitS i*lM 

[0 16 5] 7-X#7. : S i H 2 C 1 2 /H 2 
#X«fft:0. 5/18 0 l/min # 

: 8 OTo r r 
m&: 9 5 0*C 
SfcftSlit : 0 . 3 (im/m 1 n 

1 0 0 nmOS 1 0 2 E£J&£L;fc. 

[0166] ses ioj mmmtm\zm&v*L5 o on 

m©S i Oj B£J&£b£S i *«©^®<>:£fifc'&:fc 

•a-. 9oo < c-2^ra©^a*u as 

[0 16 7] -£©&, #?LRS iB£4 9%#gia:3 0 
9Cag{fl2*5R*i:©Ji-&ac (1:5) 

mrn^y^ysfrz. mtn&s i\tx^>if^n-r\z 

[0 16 8] #£?l*s i^lsaroRxy^^i/ttfcfc 

[0 16 9] -TfcfrS, S i«flJS±fcl Mm©JS*§ 
Clefts i B^fiTCS*!:. #?LSS i ©SHRx 

[oi7 0] mi&n?mimiz£zvimm&e>%&. s 
&m<tm2tix^z z\ ttfms&isnit. 

[0 1 7 1] $g 1 ©S i #!6ftS««35e^?LSS i £ 50 



#BI¥7-3 0 28 89 

22 

LT, SflSg 1 © S i 3M8&*«<h LTffiJfl Lfc. 
[0 17 2] (^6099) 5 2 5 umO&fr&ft-Dftit 
ffiSiO. 0 1 Q • cm©PS&SW;J:NS©4'f>? 1 f6 
©mi© (10 0) HFfcfc*K::fe 
V>TWMS**ffofc. 
[0 17 3] »fflfcjfc*fr tt&T© ti5 0 o fc. 
[0 17 4] ftiftf&g: 7 (mA • cm 2 ) 

: HF : H2 O : C 2 H* OH= 1:1: 

1 

nm 1 2 (#> 

#?L»S 1 ©JP# : 1 0 dim) 
Poros 1 ty: 15 (90 

-©S«*»3fl»iB^*4 0 0rT2RMIBMfcLfc. H 
©Kftfc«fc»)#7LHS i ©ftOrtfiK&KfcHrcSfrtl 
fe. MSSlitMBE (Molecular Be 
am Ep i t axy) j*tiD*JS*S i £0. 5 ti 
mX JVffcgbfc. ^fi*#tt«T©li0T» 

•5. 

[0 17 5] &K: 7 0 0*C 
m)3 : lxlO 'Tor r 
J&fiailS : 0 . 1 nm/ sec 
iaS: 950*C 
Jj&ftSOf : 0 . 3 nm/m 1 n 
£ SIC ^©xk^^YJPS i )g^ffifc3»Slfllfc«t D 
10 0 nm©S i OjlfcJIMSLfc. 

[0176] KSlOi H^BtSiJJCffljtL/itJSMS^ 
S«©^ffi££Mfc£fr1i\ 4 0 0"C- 

2i$iw©&*!is[£u aso^fr-a-fciseifcofc. 

[0 17 7] *xA«iflc£ajMftaHB3tt. 
S i £&-58«x^>;?U -tCvjW7J©33©«k5IC 
«fiJ&*«ffAb&i£«£?L*S li««tDi/\ 

[0 17 8] *©&, £?IRS iSSAy77-H*K 
1 3 0 *iSBMbfclR*<!:©SS£i£ (1:5) TJftttA,U 

fc#s«Rxy^>iT*. mas i ttx+;<?>in< 
nricso. #igfts i&x<y?-^h^y©tffftb 
t, ^uss ina«?xy?>ysn^fc»*$n 

[0 17 9] ##?LHS 1 *U8*©l*X?^>*|«Cfc 
^Ttey^yvmmt. «»T<6<. ^LRJgwxy 
^>^j$«t©a#iH:tt+©Hlli£(±lct)aL, 

[0 18 0] ttztt, 8IK5££8U:fc0. 5 Mm© 

j?**^t3fc»igas ijijWMwsfc. #?iss i© 

[0 18 1] S£«?BfiMCJ:«Rra8&<D!tS. S 
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co 1 8 2] x\z?*i"?)is i mmmzmttm*m$. 
co 1 8 3i m i ©s i m^mmm^ums i & 
s i^ssfitttffiiii/fc. 

[0184] 0) 6 2 5 /im(!)|»S||o& 

tfcffiffiO. 0 1Q • cm©PS&5V>«N3!©WgWg 

©6'f>fso?iiffl (i oo) mm&s h 

[0 18 5] Hffifl:^m^Ta)i:^DT!*ofc. 

[0 18 6] 5 (mA • cm" 1 ) 

HffiftJ&fciR :HF:Hi O : Ca H 6 OH= 1:1: 
1 

mWl : 1 2 X 2 (#) 

^LSS 1©J¥*:^1 0 (jam) 

P o r o s 1 t y : 1 5 (%) 

z<Dm&zmm%®%*>4 o o"ct- 1 mmmithft. n 

£. PfflC^tfe^?LHS i±CCVD (Chemi 
cal Vapor Depos I t ion) j£lc«fc 0 
mm&S i £ 1 tfmXt^^^fi&fiLfc. J&B&fr 
fiOT©aDT-&5. 

[0 18 7] V-7s%7. : S 1 Ha C 1 a /Ha 
tfXifcft: 0. 5/18 0 1/min 
: 8 OTo r r 

mm : 9 5 ot: 

fiJcftjSS : 0 . 3 (im/m i n 
10 0 nm©S 1 OalSJgJsftLfc. 

[0188] rs i o» mmmtmzmMLits 0 0 n 

mOS i Oa Jg£Jg$Lfc2#©S i S«CD^H 

n^nafc^fc-e-. j&tts-B-fcg. 6oo*c-2i$w© 
[oi8 9] ^xA^sifit^jLSJis^as-B-, mm 

S i fc*$©»^£L*&3:-e-;fc&, aso^-a-^xA 

[0 1 9 0] ^-©&, ^?LSS 4 9 3 0 

%»SMt:*3j§*£©iI£i« (1:5) -CtimAjhUifiZ 

[0 19 1] ##?LSS i 3MS,i©taXy?>^SIC*f 

mz$$VZXy?>lfm. (»+^>^XhD-Agft) 
[0 19 2] T*t>^. S 1 &im±\Z 1 W m©JP*£ 
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i ©SftXy^^KcfcoT'MiiJSiiS i JgrCH:ft££ 

[0193] mmmTmmik&zmmmmotsm. s 

[0 19 4] Xbf^+S'^S i l«S.;:SHbl8l£^f£ 
[0 19 5] I10S1 *ISSiSffi«^e#?LgS i £ 

©s iW&&m.tVT®.mhit. 

[0 19 6] mmmil) 6 2 5(im©IM)ttjfc 
tt&MO. 0-1 Q • cmOPMh&WtNMOS-i 
g©|&l© (1 0 0) ¥«gSS iS«*. HF^«tt 

[0197] mmittiL&mmrcDt&Q-c&^tz. 

[0 19 8] m&®m: 7 (mA • cm" 2 ) 
mmitfmWL : HF : Ha O : Ca H 6 OH= 1:1: 
1 

mm 4 m 

^7L»S i©JP#: 3 Um) 
Porosity:15 (%) 

ftdS^ft : 3 0 (mA • cm"') 

mUit^mWi : HF : Hi O : Ca Hs OH= 1:3: 

2 

mm 3 (ft) 

m.MS i ©/?# : 1 0 (ftm) 
Poros 1 ty :45 (%) 

ft. g>HRs i±iccvDftic<to#iiess i *o. 3 

Mmxtr^+^^^fibfc. fiKS*fl=tt£J[T©aD-e 

[0 1 9 9] V-XtfX : S iH< 
*^Uir-#X : Hi 

: 8 5 ot: 
mh : lxlO-'Torr 
J&&j^E: 3. 3nm/sec 

^©Xlf^+->+Jl/S i Jf gjfflfc&SStfifc.k 9 
1 OOnmOS 1 OaJSi&JgJ&Lfc. 
[0 2 0 0] &SiOa eSBSigiJICfflliUitSOOn 

m©s i Oa m*m&htcs is«©a®t*Sfti-&t> 
SM^-s-fc^ 7 o or-2i$mj©&saa£u « 

[0 2 0 1] SI (»^^«^2) ©S«l^bT®2 
(*SV»tt®l) ©S«JC*¥^|6]fc**J0Afct^5 

&xMs \ m*mfeMzm?L%n-m&LV3L/\\t^ 

[0 2 0 2] -5-©8, ^aSS 1 @SHF/HNOj / 
CHa COOH»OIyf>y»tTMl-yf>J't 



-653— 



(14) 
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ft. 

[0 2 0 3] #£?LftS l*«ga©Kx>y^>i/Sclcfc 

it *x y ^>ifm\ tmm h$mvi* zmm&'p-c * s. 

[0 2 0 4] tfcfcS, S 1 »<fcM-hfc 1 u m©JP*£ 

[0 2 0 5] S»«?8flM(C££Briii«&®fe£. S i0 
[0 2 0 6] imyt^S i ff«nCKftK««a 

to 2 o 7] gg i os i m%B>£mm@&iins i & 

[0 2 0 8] QKMIMI 2) 62 5 m©J*#&8ofc 
JtfittO. 0 1Q • cm©Pl*5WlNS05^>?- 

g©sgi© (ioo) 4Mgasi£&&. hf»«+ic 

*5V>TS«to££fTo&. 20 
[0 2 0 9] Mfl3«*fr»4aT©t*DT*ofc. 
[0 2 10] «8S&& : 7 (mA • cm") 

mmitmmi: HF : H 2 O : C* H 6 OH= 1 : 1 : 

1 

m : 4 (#) 

£?LHS i©J9*: 3 (#m) 
Porosity:15 (X) 

SSEffiJg : 3 0 (mA • c nr J ) 

mMtotfa&m : HF : H 2 O : Ci H 5 OH= 1:3: 30 
2 

: 3 m 

^?LSS i©J*»: 1 0 (wm) 
Poroslty:45 (SK) 

^<!>at4S«m»«M>f 4 0 Ot:-? 1 PfffiSMKLfc. E 

©sublets ^?lrs i oa©rt®tt3»siftiaT?«fcn 

fc. *ESS i±KCVDj£fcJ:DltU6SS l£0. 3 
«mXhf^*>'^;H*gb/5:. fi£fi&#ri£(T©S K> *C 

[0 2 11] V-X#X: S 1H 4 40 
*irUir-#;* : H 2 
m&: 8 5 01C 
BE*: lxifl-'Tor r 
Jj£K£K:3. 3nm/sec 

s^k. z:oxtf^+>/v;ps i m&mzm&toz&t) 

10 0 nmCDS i O.ISMLfc. 
[0 2 12] RS 1 Oj ja^jSt9J(Cffijebfc5 0 0 n 
m©S id M&MftLbftS l £«©*ig££Sfc-&fc 
7 0 0V-21%tBl<Dimm&L. Ml 
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J? 

[0 2 13] ^x/\igffit^?L«S££m2ii\ *?LH 
S 1 0S«x^?>^fc<l;»3«ffi*^^?LHS 1 B£ 
Xi/^^yLfct^^^xA^^SJ^nfc. 

[0 2 14] •?•©&. #?LJ*S i ISHF/HNOi / 
CH, COOHJSOX-/5 i >^?9t7?S^Xy5 1 >^-r 

[0 2 15] #^?L®S i^JgftOiSx^^^^fcfc 
Vif5Xy5 1 >^j$Stt, ««>T<£<, **?LRHfc* 

[0 2 16] -ffcfcS, S i Btfcg3-htC 1 fimCDfM 
ft-3&3M6JIS l®j&t»C£fc. #?LSS i©3iRx 

[0 2 17] Si®«?ffl««fc«fc50rffim&ODil6*, S 

[0218] xtr^+^^;ws i mmm\zm<tm*Mf& 

[0 2 1 9] m 1 OS i *HS,I£«ttgSg£?lKS i & 
[02 20] 

[0 2 2 1] dniCjD^T, M0£fc-frT«tfi&Snfc£ 
^BsS-ri^tJCfcO, #ttfiB£ISfc6Lfc!gl©Sft: 

[0 2 2 2] *Sg9i,ektttf, 89i£« 6fc3« 

teSl*»S5^.T. (Wfltt, 3Xh 

©lifcfc V>T^8 Lfc*»^*«©^«*ft&«36-r S 

[0 2 2 3] *^iC«kn«. SOI«fcfi©*« 

««isi5r^*fp«-riis(c'b, sm^sos^. sim 
o x ©ft#jg d #«.¥»^s«©^«*i*ss3e-r * £ 

[0 2 2 4] *35^»cJ:n«. mMM^^X 
S**2 0«±fC^*-r*^tdtT?#, ^*^©-^© 

»*, ¥*^»R©fP«fc^-rie:t^^^. 

[0225] &#omm\zgji 
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2? 

m-emitzttmrz ctiz^o ^ z 2 #©*«#«« 
[0 2 2 6] -rfcfrs, *SH&fcj:n«» mmmz»n 
rz&m&km&zm^T. $m\zBtftzntc*mfrm& 

[0227] *&, mwmm (xaatHHo ±ic«ss 

{MU8a«***3AT. i$H4. flSfPtt, 3 

[0 2 2 8] Sfc. SOI tt£©*dM£imB&fttl 



2? 



10 



[01] *»W©*«M> 1 «*RWT*fcJ60«SC«»f 
ffi0-?&5. 

[02] *mi<oii&<o\m*mttzTctoom&m 

ffi0T&S. 

[0 3 ] 1 «*RW-r4fc»©««»»f 

ffi0-C&*. 

[0 4 ] *3S9J©#fc© 1 fl£ft9T9-£fc«©83ttff 
W0T3&*. 

[05] #»!»©#&© lfl£gyrr*&©©«5S»»r 
ffi0T?&£. 
[^©UiBJ] 

11 SI 

12 ^FLSSil 

1 3 i m 

14 si 

15 imm 
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J3 
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(b) 
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13 
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41 
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(16) 
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[03] 



[04] 



(a) 
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(o) 



' / / ^ ✓ ✓ ✓ ' ✓ ✓ ✓ ✓ ✓ ✓ , 
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a>lY// /////// // //\ 



\\\\\\\\\\\\\\\\\\\^^^ 



T^4t 
^42 

49 
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33 
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(17) 
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[05] 



(0) 



(b) 



(c) 



52 
•51 

56 
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2-52 



/V''S''S/'' '' s // s ///'%- si 

^55 
!^59 
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cwflfJiumowMM^ rare pccwaeiTJoax: 




(e) 
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J X 59 
J^57 
r 54 
^50 



^K\\\\\\\\\\\\\\\\^56 
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v55 
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